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PREFACE

This State—of-the-Art Report was prepared by the Thermophysical and
Electromic Properties Information Analysis Center (TEPIAC), a Department of
Defease (DoD) Information Analysis Conter. This Center is operated by the
Center for Iaformation and Numerical Data Analysis and Synthesis (CINDAS).
Purdue University, West Lafayette, Indianas 47906, under Defense Logistics
Agency (DLA) Contract DLA900-79~C-1007. The Govermment Administrative Msnsger
for TEPIAC is Mr. J.F. Pendergast, Program Mansger for Information Analysis
Centers, Defense Techmical Information Center (DTIC)., Camerom Statiom,
Alexsndria, Virginia 22314. TEPIAC is under the techanical direotion of the
Army Materials and Mechasmics Research Center (AMMRC), Watertown, Massachusetts
02172, with Mx. David W. Seitz as the Contracting Officer’s Techmical Repre-
sontative. The Contract was issued by the Defense Electromics Supply Center,
Dayton, Ohio, with Ms. Sara M. VWilliams as the Comtracting Officer.

This report preseats the numerical data and technical information on the
specific heat of British, Czechoslovakian, French, German, Japanese, Polish,
Romanian, snd Swedish stainless steels and constitutes a valuable source of
data and information for emgineers and scientists in the DoD community who have
a need for such data and informatiom in their evalmation and studies programs
on foreign-made weapons, equipment, instruments, etc. This work should also be
useful to other engineers and scientists working on various programs who have a

need for information on these stainless steels.

As TEPIAC maintains in—-depth cognizance of the world literature on mater—
ials properties on s continuing basis, new data and information on these stain-
less steels, when available, are constantly being added to the TEPIAC file.

The author wishes to acknowledge the valuable assistance of Ns. Diane M.
Coffing in organizing and typing this report.

C. Y. Ho
West Lafayotte, Indians Director, TEPIAC/CINDAS
August 1983 Purdue University
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ABSTRACT

This report reviews and presents the gumerical data and techmnical informa—
tion on the specific heat of 8 British, 2 Czechoslovakian, 2 Freanch, 20 German,
3 Japanese, 2 Polish, 1 Romanian, and 2 Swedish stainless steels. Recommended
values for the specific heat of a number of these steels are also given, when-
ever possible. In many cases, an attempt has been made to match these steels
with the equivalent steels having AISI designationms.

Recommendations of the specific heat values were made in many cases based
on the anaslysis of the data for that particular stainless steel. Validity of
the reported data were also checked by comparing them with the data on the
equivalent AISI steels and, in a few cases, with the calculated values using

the Kopp~Neumann mixing rule.

Key Words: Specific heat, stainless steels, thermodynamic property, British
stainless steels, Czechoslovakian stainless steels, French
stainless steels, German stainless steels, Japanese stainless
steels, Polish stainless steels, Romamian stainless steels, Swedish
stainless steels, AISI equivalent stainless steels.
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1. INTRODUCTION

The primcipal objective of this report on the ’‘Specific Heat of British,
Czechoslovakian, French, German, Japanese, Polish, Romanian, and Swedish
Stainless Steels’ is to provide engineers, metallurgists, and scientists easy
access to the numerical data and technical informatiom on the specific heat of
these stainless steels. It also provides a key to quickly establish the chem—
ical composition of a large number of stainless steels commonly used in these
eight countries as well as their AISI equivalents.

Data snd information on these stainless steels are published coastantly.
This report represents the first attempt of its kind to present the data and
information on the specific heat of techmologically important foreign stainless
stoels available in the open literature. Information and numerical data on the
Soviet stainless steels has been published in TEPIAC/CINDAS Report 67.

The sesrch for the specific heat of these stainless steels (with Cr ) 12%)
uncovered the data for many steels. During the course of this investigation,
it was observed that many of these steels are compositionally nearly equivalent
to many U.S. stainless steels.

The stainless steels covered in this report are identified by their

standardized designations where available, otherwise by the common name. For

instance, British stainless steels are designated by those established by the
British Standard Institute (BS); French staimless steels by the Association
Francaise de Normalisation (AFNOR), West German steels by the Deutsches
Institut fur Normung (DIN}, and so on. The listing of the stainless steels
appesring in this report is arranged in an alphabetic ordering of the designa-
tion. In many cases, sn attempt has been made not only to match other designa-
tions with the standardized designations, but also to match them with AISI ]
stainless steel designstions. This type of comparison is most useful to derive
specific heat values for s number of techmologicaly important stainless steels
for which experimental dats are not available.

In Chapter 2, data snd information for each of the stainless steels,
organized using the above procedure, is presented in a self-contained section
which includes a brief description of the steel, a technical discussion on the
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specific heat, tadbular specific heat values followed by referemce(s) and

figures coataining experimental data and the recommended/tabulated specific
heat values.

T ESES

The specific heat data for the stainless steels iancluded in this report
typically comprise one or two data sets. It is, therefore, an imperative task
to oritically evaluate and analyze the avsilable data. The procedure involves
critical eovsluation of the validity and tﬁo reliability of the data and the
related information, resolution and reconciliation of disagreements in con-
flicting data, correlation of data in terms of various controlling parameters,
and ocomparison of results with the theoretical predictions or with reliable
dats for known equivalent stainless steels. These methods were used to derive
the recommended values which are internally consistent and cover a wide range
of temperaturs.

The technical terms, symbols., and units used in this report are defined

below:
-1_-1
cp specific heat, in J kg X
T temperature, in K

.
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2. BRITISH STAINLESS STEELS
2.1. En 56B STAINLESS STEEL -*;1

The nominal composition of En 56B stainless steel is 12.0-14.0% Cr,
1.0%(max) Ni, 1.00%(max) Mn, 1.00%(max) Si, 0.12%(max) C, 0.045%(max) P,
0.045%(max) S, and balance Fe. There are no experimental data sets available
for the specific heat of this steel. The recommended valumes for the specific
heat are based on those recommended for AISI 420 stainless steel [1]. En 56B
stainless steel is considered the composition equivalent of AISI 420. The
uncertainty in the recommended values is estimated to be within +5%.

TABLE 2.1. RECOMMENDED SPECIFIC HEAT OF Ea 56B STAINLESS STEEL

[Temperature, T, K; Specific Heat, °p' J kg-lx-ll

T Sp T ¢p
293 446 1100 781
300 449 1120 833
350 472 1150 965
400 492 1160 671
500 533 1180 640
600 577 1200 635
700 636 1300 646
800 708 1400 665
900 818 1500 688
950 929
980 1210

1000 900

1020 800

1050 754

1070 745

REFERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Staipless Steels.
Vol. IV-1 of McGraw—Hill/CINDAS Data Series op Materisl Propertjes, McGraw-
Hill Book Co., New York, NY, in preparation.
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2.2. Ean 358B STAINLESS STEEL

The nominal composition of En 58B stainless steel is 17.0-20.0% Cr,
7.0-10.0% Ni, 2.00%(max) Mn, 0.20%(min) Si, 0.15%(mex) C, 0.045%(max) P,
0.045%(max) S, 4XC%(min) Ti, and balance Fe. There is only ome experimental
data set available for the specific heat of Ea 58B stainless steel covering the
tempoerature rasge 60-320 K [1]1. The recommended values for the specific heat
are based on the data of Martin [1] and also on those recommended for AISI 321
stainless steel [2]. En 58B stainless steel is considered the composition
equivalent of AISI 321. The uncertainty in the recommended values is estimated
to be within +5%.

TABLE 2.2. RECOMMENDED SPECIFIC HEAT OF En 58B STAINLESS STEEL

[Temperature, T, K; Specific Heat, oy J kg-lt.ll

T ¢p T Sp
50 79.0 500 527
60 120 600 547
70 160 700 563
80 195 800 574
90 230 900 586
100 258 1000 601
150 361 1100 617
200 415 1200 633
250 448 1300 651
273 461 1400 669

293 469

300 472

350 489

400 504

450 516

REFERENCES

1. Martin, J.F., J. Iron Steel Inst. (Londomn), 204(1), 56, 1966.

2. Touloukisn, Y.S. and Ho, C.Y. (Editors), Properties of Stsinless Steels.
Vol. IV-1 of MoGraw-Hill/CINDAS Data Series on Materisl Propesrtjes, McGraw-
Bill Book Co., New York, NY, in preparation.




..'. .‘. ...‘. :_ :_ D

SPECIFIC HEAT, J kg~'k~!

700

650

600

550

500

450

350

300

250

200

v Ny T v Ty e . A
i daa et iN A .

il

I

|

Based on the values for
AISI 321

Ref.

11
Recommended

A N N N TN AN T

|

100

200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500

FIGURE 2.2.

TEMPERATURE, K

SPECIFIC HEAT OF En 58B STAINLESS STEEL.

PO S T 1




L TR w0 T E R

.............

2.3. En 58C STAINLESS STEEL

The nominal composition of En 58C stainless steel is 17.0-20.0% Cr, o
9.0-12.0% Ni, 2.00%(max) Mn, 0.20%(min) Si, 0.15%(max) C, 0.045%(max) P,
0.045%(max) S, 4 x C%(min) Ti, and balance Fe. The recommended values for the ;fj
specific heat of En 58C stainless steel are based on the low—temperature data i;i
of Martin [1] and the values for its equivalent, AISI 321 stainless steel [2]. =
The uncertainty in the recommended values is estimated to be within +5%.

TABLE 2.3. RECOMMENDED SPECIFIC HEAT OF En 58C STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg—II.II

T p T °p
50 79.0 500 527
60 120 600 547
70 160 700 563
80 195 800 574
90 230 900 586
100 258 1000 601

150 361 1100 617
200 415 1200 633
250 448 1300 651
273 461 1400 669
293 469

300 472

350 489

400 504

450 516

1. Martin, J.F., J. Iron Steel Inst. (London), 204(1), 56, 1966.

2. Touloukian, Y.S, and Ho, C.Y. (Editors), Properties of Stainless Steels, o

Vol. IV-1 of McGraw—flill/CINDAS Data Series op Material Properties, McGraw-
Hill Book Co., New York, NY, in preparation.
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2.4. En 58E STAINLESS STEEL

The nominal composition of En S58E stainless steel is 17.5-20.0% Cr,
8.0-11.0% Ni, 2.00%(max) Mn, 0.20%(min) Si, 0.08%(max) C, 0.045%(max) P,
0.045%(max) S, and balance Fe. There are no experimental data sets available
for the specific heat of this steel. The recommended values for the specific
heat are based oa those recommended for AISI 304 stainless steel [1]. En SSE
stainless steel is considered the composition equivalent of AISI 304. The
uncertainty in the recommended values is estimated to bde within +3%.

TABLE 2.4. RECOMMENDED SPECIFIC HEAT OF En S8E STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-lt.ll

T °p T °p
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686
300 481 1600 704
350 499
400 515
450 527
500 538
600 554
700 569
800 581
900 595
REFERENCE
1, Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.
Vol. IV-1 of MeGzraw-Hill/CINDAS Data Series op Materisl Properties, McGraw-

Bill Book Co., New York, NY, in preparation.
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2.5. FCBC STAINLESS STEEL

The composition of FCBC stainless steel is 18.68% Cr, 8.85% Ni, 1.23% Mn,
0.62% Si, 0.08% C, 0.99% Nb, 0.14% Ti, and balance Fe. There sre no experi-
montal data sets available for the specific heat of this stainless steel. The

recommended values for the specific heat are based on those recommended for

, AISI 347 stainless steel [1]. FCBC stainless steel is comsidered the composi-
Fl tion equivalent of AISI 347. The uncertainty in the recommended values is

' estimated to be within +5%.

TABLE 2.5. RECOMMENDED SPECIFIC HEAT OF FCBC STAINLESS STEEL

[Temperature, T, K: Specific Hest, °p' J kg-ll—ll

T cp T p
293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694
500 513 1500 718
[ 600 532
- 700 549
N 800 568
900 588
REFERENCE
1. Touloukian, Y.S. and Ho, C.Y. (Editors), P 2 els,
Vol. IV-1 of McGraw-Hill/CINDAS Data Sories on Msteris] Properties, McGraw-

Hill Book Co., New York, NY, im preparation.
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The composition of FH stainless steel is 13.65% Cr, 0.37% Ni, 0.29% ¥a,
{ 0.27% Si, 0.27% C, and balsnce Fe. There are no experimental data sets avail-
able for the specific heat of this steel. The recommended values for the
specific heat are based on those recommended for AISI 420 stainless steel [1]
whose composition is somewhat similar to this British steel. The uncertainty
in the recommended values is estimated to be withinm +5%.

TABLE 2.6. RECOMMENDED SPECIFIC HEAT OF FH STAINLESS STEEL

[Temperature, T, K; Specific Heat, oy J k;-ll-ll

=
N T °p T p
Al

293 446 1100 781
; 300 449 1120 833
= 350 472 1150 965
- 400 492 1160 671
::: 500 533 1180 640
A 600 577 1200 635

700 636 1300 646
800 708 1400 665
G 900 818 1500 688
- 950 929
= 980 1210

1000 900
. 1020 800
-7 1050 754
3 1070 745
:
ny REFERENCE I
o
- 1. Touloukisn, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels, a0
i Vol. IV-1 of MeGraw-Hill/CINDAS Dets Series on Material Properties, MoGraw- 3
d Hill Book Co., New York, NY, in preparation. _!L
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2.7. FI 17 STAINLESS STEEL

'

e

&é The composition of this steel is 17.0% Cr, 0.87% Ma, 0.07% C, and balance
Fe. There are no experimental data sets available for the specific heat of

3 this steel. The recommended values for the specific heat are based on those

-ij; recommended for AISI 430 stainless steel [1] whose composition is somewhat

- similsr to that of FI 17 stainless steol. The uncertainty in the recommended
valnes is estimated to be withia +5%.

TABLE 2.7. RECOMMENDED SPECIFIC HEAT OF FI 17 STAINLESS STEEL

(Temperature, T, K3 Specific Heat, cp, J kg-ll-ll

3

:‘-.: T °’ T cp

= 100 212 900 921
150 322 950 1088
200 384 1000 880
250 428 1050 758
273 440 1100 706
293 451 1200 665
300 ass 1300 665
350 497 1400 682
400 497 1500 710
4350 517
500 538
600 585
700 644
800 730
850 802

REFERENCE

1. Tomloukian, Y.S. snd Ho, C.Y. (Editors), Properties of Stainless Steels.

Vol. IV-1 of MeGraw-Hill/CINDAS Dsta Series on Matezisl Properties. MoGraw-
Hill Book Co., New York, NY, in preparation.
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2.8. STAYBRITE STAINLESS STEEL

The composition of Staybrite stainless steel of type 18/8 is 17.87% Cr,
8.04% Ni, 0.26% Mn, 0.19% Si, 0.15% C, and balance Fe. There are no experi-
mental dats sets available for the specific heat of this steel. The recom—
mended values for the specific heat are based on those recommended for AISI 304
stainless steel [1]. The composition of Staybrite stainless steel is somewhat
similar to that of AISI 304. The uncertainty in the recommended values is es—
timated to be within +5%.

TABLE 2.8. RECOMMENDED SPECIFIC HEAT OF STAYBRITE STAINLESS STEEL i

[Temperature, T, K; Specific Heat, cp. J kz-ll-ll

T °p T ¢p

100 268 1000 609

150 370 1100 623

200 423 1200 637

250 457 1300 652

273 468 1400 668

293 478 1500 686

300 481 1600 704

350 499

400 515

450 527 .
500 538 ~
600 554 A
700 569

800 581

900 595

REFERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stsinless Steels.

Vol. IV-1 of MeGraw-Hill/CINDAS Dats Series op Materisl Propesties, McGraw-
Hill Book Co., New York, NY, im preparation.
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ture.
302 stainless steel.

3.

CZECHOSLOVAKIAN STAINLESS STEELS

3.1.

17242 STAINLESS STEEL

The composition of 17242 stainless steel is 16.0% Cr, 10.0% Ni, 0.2% C,
and balance Fe.
based on the data of Malek et al. [1] who cover the range below room tempera-

TABLE 3.1

The valuves for the specific heat of this stainless steel are

The values asbove 245 K are based on the values for its equivalent, AISI
The uncertainty in the specific heat values is about +5%.

. RECOMMENDED SPECIFIC HEAT OF 17242 STAINLESS STEEL

[Tempersture, T, K; Specific Heat, cp, J k;-ll.ll

T °p T Sp
4 1.89 150 372
7 3.38 200 438
10 5.04 250 472
15 8.13 273 482
20 13.1 293 489
25 20.8 300 491
30 30.9 350 506
3s 42.9 400 518
40 55.9 450 528
50 91.0 500 538
60 132 600 554
70 172 700 569
80 208 800 581
90 240 9200 595
100 268 1000 609
REFERENCE
1. Malek, Z., Bischot, J., MNolokac, S., Novotay, V.,

and Ryska,

Electrotech. Obz. (Czechoslovakia), 66(2), 98-103, 1977.
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3.2. 17246 STAINLESS STEEL

The composition of 17246 stainless steel is 19.0% Cr, 10.0% Ni, 0.5% Ti,
0.1% C, and balance Fe. The values for the specific heat of this stainless
steol is based on the data of MNalek et al. [1] who report the dats below room
temperature only. The specific heat values above room temperature are based oa
the values recommended for its egquivalent, AISI 321 stainless steel. The um-
certainty in the tabulated specific heat values is about +8%.

TABLE 3.2, RECOMMENDED SPECIFIC HEAT OF 17246 STAINLESS STEEL

[Temperature, T, K3 Specific Heat, cp. J kg-ll.ll

T Sp T p

2 1.01 150 400

4 2.04 200 452

7 3.70 250 478
10 5.40 273 487
18 9.87 293 492
20 11.8 300 494
25 16.2 350 504
30 24.5 400 513
40 48.0 450 522
50 79.0 500 531
60 120 600 547
70 170 700 563
80 222 800 574
90 264 900 586
100 298 1000 601

1, Mslek, Z., Bischot, J., Molokac, S., Novotany, V., and Ryska, A.,
Electrotech. Obz. (Czechoslovakia), §6(2), 98-103, 1977.
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4. FRENCH STAINLESS STEELS af;
4.1. 73 CN 18.10 STAINLESS STEEL (NS 22 8]

The French Z 3 CN 18.10 stainless steel is a low-carbon version of the
basic 18/8-type of sustenitic stainless steel. The nominal composition is:
0.04% (max) C, 2.0% (max) Mn, 1.0% (max) Si, 0.040% (max) P, 0.030% (max) S,
17.0-20.0% Cr, 9.0-12.0% Ni, and balance Fe.

A stainless steel with overlapping composition ranges is AISI 304L steel
[0.03% (max) C, 2.00% (max) Mn, 1.00% (max) Si, 0.045% (max) P, 0.030% (max) S,
18.00-20.00% Cr, 8.00-12.00% Ni, and balsnce Fel. It is expected, therefore,
that the specific heat for these two stsinless steels will likewise be the

The recommended values for the specific heat of Z 3 CN 18.10 stainless
steol in the annealed condition are based on those recommended for AISI 304
stainless steel [1]. The uncertainty is estimated to be within +5%.

TABLE 4.1. RECOMMENDED SPECIFIC HEAT OF Z 3 CN 18.10 STAINLESS STEEL

(Temperature, T, K; Specific Heat, °p' J k'.ll-ll
T °p T Sp
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686
300 481 1600 704
350 499
400 515
450 527
500 538
600 554
700 569
800 581
900 595
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1. Touloukian, Y.S. and Ho, C.Y. (RBditors), Properties of Stajnless Steels,
Vol. IV-1 of McGraw-Hill/CINDAS Dats Sories om Materias] Propertjes, McGraw-
Hill Book Co.., New York, NY, in preparation.
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4.2. Z 5 NCTDV 25 STAINLESS STEEL

The French Z 5 NCIDV 25 stainless steel is an sgoe—hardenable, high nickel-
chromium, austenitic stainless steel. The nominal composition is: 0.08% (max)
C, 1.00~2.00% Ma, 0.40-1.00% Si, 13.5-16.0% Cr, 24.0-27.0% Ni, 1.00-1.50% Mo,
1.90-2,.30% Ti, 0.35% (max) Al, 0,10-0.50% V, and balance Fe. The heat-treat-
ment sequence for this steel includes a solution—anmneal at sbout 1273 K with
sir or water quench, followed by an age at 973 K. Aging promotes formation of
s v’ [Nig(Ti,Al)] precipitate within the austenite matrix. The aged material
exhibits typical strengths of 1030 MPa tensile and 690 MPa yield. This steel
is used primarily for high temperature service to about 950 K, finding applica-
tion to turbine engine components.

A stainless steel having the same composition ranges except for borom is
AISI 660 stainless steel [0.08% (maz) C, 1.0-2.0% Mn, 0.4-1.0% Si, 0.040% (max)
P, 0.030% (max) 8, 13.5-16.0% Cr, 24.0-27.0% Ni, 1.0-1.5% Mo, 1.9-2.3% Ti,
0.35% (max) Al, 0.10~0.50% V, 0.003-0.010% B, and balance Fe]. Since both com—
position and heat-treatment sequence for these two steels are so similar, it is
expected that the specific heat is likewise essentially the same.

The recommended values for the specific heat of Z 5§ NCIDV 25 stainless
stoel are based on those recommended for AISI 660 stainless steel [1]. The um-
certainty is estimated to be within +5%.

TABLE 4.2. RECOMMENDED SPECIFIC HEAT OF Z 5 NCIDV 25 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J k;_ll-ll

T Sp T Sp
200 374 700 578
250 436 800 598
273 455 850 618
293 468 900 648
300 472 950 678
3s0 494
400 s11
450 525
500 537
600 559

(Y
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Touloukian, Y.S. aad Ho, C.Y. (Editors), Propertjes of Stainless Steels.

Vol. IV-1 of McGraw—Hill/CINDAS Dsts Serics op Msterial Propertiecs. McGraw-
Hill Book Co., New York, NY, in preparation.
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FIGURE 4.2. SPECIFIC HEAT OF Z 5 NCIDV 25 STAINLESS STEEL.
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S. GERMAN STAINLESS STEELS
5.1. X 2 CrNiMo 18 10 STAINLESS STEEL [DIN 1.4402]

The nominal composition of X 2 CrNiMo 18 10 stainless steel is 16.5-18.5%
Cr, 11.0-14.0% Ni, <0.03% C, <2.0% Mn, <1.0% Si, 2.0-2.5% Mo, 0.045% P, 0.030%
S, and balance Fe. There asre no experimental data sets available for the spe-
cific heat of this steel. The recommended values for the specific heat are
based on those recommended for AISI 316 stainless steel [1], which is its com—
position equivalent., The umcertainty in the recommended values is estimated to
be within +5%.

TABLE 5.1. RECOMMENDED SPECIFIC HEAT OF X 2 CrNiMo 18 10 STAINLESS STEEL

(Temperature, T, K; Specific Heat, cp. J kg-lt-ll

T °p T p
293 442 1000 602
300 444 1100 621
350 463 1200 639
400 480 1300 657
450 496 1400 675
500 509 1500 694
600 532
700 550
800 567
900 584

1. Touloukiaa, Y.S. sad Ho, C.Y. (Bditors), Properties of Stainless Steels,
Vol. IV-1 of MeGraw-fill/CINDAS Data Series on Msterisl Properties, McGraw-
Hill Book Co., New York, NY, in preparatiom.
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3 5.2,

X 5 CrNi 18 9 STAINLESS STEEL [DIN 1.4301)]

The nominal composition of X § CrNi 18 9 stainless steel is 17.0-20.0% Cr,
8.5-10.0% Ni, <0.07% C, <2.0% Mn, <1.0% Si, 0.045% P, 0.02% S, and balance Fe.
There are no experimental data sets available for the specific heat of this
steel. The recommended values for the specific heat sre based on those recom
mended for AISI 304 stainless steel [1], which is its composition equivalent.
The uncertainty in the recommended values is estimated to be within +5%.

TABLE 5.2. RECOMMENDED SPECIFIC HEAT OF X S CrNi 18 9 STAINLESS STEEL

[Temperature, T, K; Specific Heat, oy I kg.lt-ll

T °p T °p
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686
300 481 1600 704
350 499
400 515
450 527
500 538
600 554
700 569
800 581
900 595

REFERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Bditors), Propertjes of Stainloss Steels.

Vol. IV-1 of McGraw-Hill/CINDAS Data Series op Material Propertjes, McGraw—
Hill Book Co., New York, NY, in preparstion.
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5.3. X 6 CrNiWNb 16 16 STAINLESS STEEL (ATS 26) ([DIN 1.4945]

The nominal composition of X 6 CrNiWNb 16 16 stainless steel is 15.5-17.5%
Cr, 15.5-17.5% Ni, 2.5~3.5% ¥, 0.04-0.10% C, <1.5% Mn, 0.30-0.60% Si, >10xC%
(Nb+Ta), 0.03% S, 0.03% P, and balance Fe. The values for the specific heat of
this steel are taken from the data of Preisendanz et al. [1]. The values from
the Kopp—Neumann mixing rule are up to 6% higher above 500 K and below that the
values are up to 4% lower than those from Ref. [1].

TABLE 5.3. RECOMMENDED SPECIFIC HEAT OF X 6 CrNi%Nb 16 16 STAINLESS STEEL

[(Temperature, T, K; Specific Heat, cp. J kg-lx—ll

T p T p
293 484 1000 462
300 485 1050 566
350 487 1100 569
400 489 1150 572
450 492 1200 575
500 495 1250 577
550 498 1300 578
600 502
650 508
700 514
750 521
800 530
850 540
900 549
950 556

REFERENCE

1. Preisendanz, H., Spyrs, VW., and Schueler, P., DEW-Tech. Ber., 2(2), 293-
300, 1969.
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$.4. X 7 CrNiAl 17 7 STAINLESS STEEL [DIN 1.4568]

The nominal composition of X 7 CrNiAl 17 7 stainless steel is 16.0-18.0%
Cr, 6.5~-7.75% Ni, 0.75-1.5% Al, <0.09% C, <1.0% Mn, <1.0% Si, 0.045% P, 0.03%
S, and balsnce Fe. There are no experimental data sets available for the spe—
cific heat of this steel. The recommended values for the specific heat are
based on those recommended for AISI 631 stainless steel [1], which is its com—
position equivalent. The uncertainty in the recommended values is estimated to
be within +i5%.

TABLE 5.4. RECOMMENDED SPECIFIC HEAT OF X 7 CrNiAl 17 7 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-lx-]']

T cp
293 450
300 454
350 473
400 489
500 517
600 537
700 554
800 569
900 580
1000 592
1100 604
1200 615
1300 627
1400 639
1500 650
REFERENCE
1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.,
Vol. IV-1 of McGraw-Hill/CINDAS Data Serios on Materisl Propegties., NcGraw—

Hill Book Co., New York, NY, in preparation.
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5.5. X 8 Cr 17 STAINLESS STEEL (DIN 1.4016]

The nominal composition of X 8 Cr 17 stainless steel is 15.5-17.5% Cr,
£0.10% C, <1.0% Mn, €1.0% Si, 0.045% P, 0.03% S, and balance Fe. There are no
experimentasl data sets available for tbe specific heat of this steel. The

recommonded values for the specific heat are based on those recommended for
AISI 430 stainless steel [1], which is its composition equivalent. The uncer—
tainty in the recommended values is estimated to be within +5%.

TABLE 5.5. RECOMMENDED SPECIFIC HEAT OF X 8 Cr 17 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-lt‘ll

T °p T p
100 212 900 921
150 322 950 1088
200 384 1000 880
250 428 1050 758
273 440 1100 706
293 451 1200 665
300 455 1300 665
350 497 1400 682
400 497 1500 710
450 517
500 538
600 585
700 644
800 730
850 802

REFERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Staipnless Steels.

Vol. IV-1 of McGraw-Hill/CINDAS Dats Series on Msteris] Properties, McGraw—
Hill Book Co., New York, NY, in preparation.
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[Temperature, T, K: Specific Heat, cp. I kg.ll-ll

T °p T Sp
293 456 1000 585
300 457 1050 588
350 460 1100 591
400 464 1150 593
450 469 1200 595
500 476 1250 596
550 484 1300 596
600 494
650 508
700 519
750 536
800 554
850 565
900 574
950 580
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5.6. X 8 CrNiMoBNb 16 16 STAINLESS STEEL (ATS 2) [DIN 1.4986]

The nominal composition of X 8 CrNiMoBNb 16 16 stainless steol is 15.5-
17.0% Cr, 15.5-17.5% Ni, 0.05-0.10% B, 0.04-0.10% C, <1.5% Mn, 1.6-2% No, 0.30-
0.60% Si, >10xC% (Nb+Ta), 0.045% P, 0.03% S, and balance Fe.
the specific hest of this steel are taken from the data of Preisendanz et al.

The values for

[1]. The values from the Kopp~Neumann mixing rule are up to 7 higher below
800 KX and above that, the values are slightly lower from those from Ref. [1].

TABLE 5.6. RECOMMENDED SPECIFIC HEAT OF X 8 CrNiMoBNb 16 16 STAINLESS STEEL

1, Preisendanz, H., Spyra, V., and Schueler, P., DEW-Tech. Ber., 9(2), 293~
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FIGURE 5.6. SPECIFIC HEAT OF X 8 CcNiMoBNb 16 16 STAINLESS STEEL.




___________________

5.7. X 8 CrNiMoNb 16 16 STAINLESS STEEL (ATS 15) [DIN 1.4981]

The nominal composition of X 8 CrNiMoNb 16 16 stainless steel is 15.5-
17.5% Cr, 15.5-17.5% Ni, 0.04-0.10% C, <1.5% Mn, 1.6-2% MNo, 0.30-0.60% Si,
10xC% Nb, 0.045% P, 0.030% S, snd balance Fe. Fink et al. [1] and Preisendanz
et al, [2] have reported data for the specific heat of X 8 CrNiMoNb 16 16
stainless steel. The recommended values for the specific heat of this steel
are based on the recommended values for AISI 347 stainless steel [3], whose
composition is somewhat near that of this German steel. The values calculated
from the Kopp—Neumann mixing rule are about 7% lower than the recommended val-

ues. The uncertainty in the recommended vslues is estimated to be within +7%.

TABLE 5.7. RECOMMENDED SPECIFIC HEAT OF X 8 CzNiMoNb 16 16 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-lt-ll

T °p
293 462
300 464
350 479
400 492
450 503
500 513
600 $32
700 549
800 568
900 588
1000 608
1100 629

1. Fiank, K., Richter, F., Lotter, U., and Schrecke, K., Thyssenforschuag,
2(2), 65-80, 1970.

2. Preisendanz, H., Spyra, V., and Schueler, P., DEW-Tech. Ber., 3(2), 293-
300, 1969.

3. TOUloﬂkillI. !.s. .nd no. c.!. (Editor". MLWI

Vol. IV-1 of MeGraw-Hill/CINDAS Dats Segies on Materisl Properties. McGraw-
Hill Book Co., New York, NY, in preparation.
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:‘_:'. 5.8. X 8 CrNiMoVNb 16 13 STAINLESS STEEL [DIN 1.4988] :l_'.:.
The nominal composition of X 8 CrNiMoVNb 16 13 stainless steel is 15.5- —j
, 17.5% Cr, 12.5-14.5% Ni, 0.04-0.10% C, 0.30-0.6% Si, <1.5% Mn, 1.1-1.5% Mo, 4
» 0.6-0.85% V, 210xC% (Nb+Ta), 0.045% P, 0.03% S, and balance Fe. The recom- o
. mended values for the specific heat of this stainless steel are based on the j
:: data of Fink et al. [1]. The values calculated from the Kopp-Neumann mixing ;-;‘1

rule are sbout 7% lower than the recommended values. The uncertainty in the
recommended values is estimated to be within +7%.

s
FoTE oy

. TABLE 5.8. RECOMMENDED SPECIFIC HEAT OF X 8 CrNiMoVNb 16 13 STAINLESS STZEL
_'.j‘# [Temperature, T, K; Specific Heat, °p’ J k;-ll-ll
- T cp

= 293 482

s 300 488
» 350 506
el 400 519

- 500 538

] 600 558

3 700 576

S 800 595

3 900 614
N 1000 631

1100 647

B

-

P

N REFERENCE

1. Fiak, K., Richter, F., Lotter, U., snd Schrecke, K., Thyssenforschung, -
‘- 1(2): 65-803 1970' Ve

U S ST G Yo N
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§.9. X 8 CrNiNb 16 13 STAINLESS STEEL [DIN 1.4961] :_?

The nominal composition of X 8 CeNiNb 16 13 stainless steel is 15.0-17.0%
Cr, 12.0-14.0% Ni, 0.04-0.10% C, <1.5% Mn, 210xC% Nb, 0.30-0.60% Si, 0.045% P,
0.03% S, and balance Fe. There are two data sets available for the specific
v heat of this steel covering the temperature range 500-1300 K {31]. The recom—
mended values for the specific heat are based on those recommended for AISI 347
stainless steel [3], whose composition is somewhat near that of this German
- steel. The data from Ref. [1] are about 10% lower than the recommended values.
The data from Ref. [2] are about 6% higher than the recommended values. The

ancertainty in the recommended values is estimsted to be within +10%.

TABLE 5.9. RECOMMENDED SPECIFIC HEAT OF X 8 CrNiNb 16 13 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg~1I_1]

T °p T p
293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694
500 513 1500 718
600 532
700 549
800 568
900 588
REFERENCES
:S- 1. Preisendanz, H., Spyra, W., snd Schueler, P., DEW-Tech. Ber., 3(2), 293~
300, 1969.

2. Fink, K., Richter, F., Lotter, U., and Schrecke, K., Thyssenforschung,
z(Z)a 65-80' 1970.

3. Toulookian, Y.S. and Ho, C.Y. (Editors), Propertjes of Stainless Steels.

Vol. IV-1 of McGraw-Hill/CINDAS Data Serjes op Materisl Properties, McGraw-
Hill Book Co., New York, NY, in preparation.
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- 5.10. X 10 CrAl 13 STAINLESS STEEL [DIN 1.4724]

The nominal composition of X 10 CrAl 13 stainless steel is 12.0-14.0% Cr,
0.70-1.2% Al, <0.12% C, <1.0% Mn, 0.07-0.12% Si, 0.045% P, 0.030% S, and

balance Fe. There are no experimental dats available for the specific heat of

F el I

this steel. The recommended values for the specific heat are based on those

) Tl

recommended for AISI 405 stainless steel [1], which is its composition equiva-
lent. The uncertainty ia the recommended values is estimated to be within +5%.

TABLE 5.10. RECOMMENDED SPECIFIC HEAT OF X 10 CrAl 13 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-II-II

T Sp T Sp
100 210 950 929
150 319 1000 1210
200 380 1010 987
250 417 1020 879
273 434 1030 826
293 446 1050 760
300 449 1070 745
350 472 1100 781
400 492 1120 833
450 512 1150 965
500 533 1160 671
600 577 1180 641
700 636 1200 635
800 708 1300 646
900 818 1400 665
» REFERENCE
Z; 1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.

Vol. IV-1 of NeGraw—Hill/CINDAS Dats Serjes om Material Properties, McGraw-
Hill Book Co., New York, NY, in preparation.




.............

T =]
e T T T T T T T T 1 T T T3
1100 — —~ OJ
2"
1000 —
900 p~—
Based on the recommended
- values for AISI 405
Tu
< 700 p—
-
B
] 600 ]
=
=
B 500 p— —
2
&
400 p—— —
300 p— —
=wse—mme Recommended
200 p— v
100 == —
N N N N N TR N IO A Y N N O

0 100 200 300 400 5S00 600 700 800 900 1000 1100 1200 1300 1400 1500
TEMPERATURE, K

FIGURE 5.10. SPECIFIC HEAT OF X 10 CrAl 13 STAINLESS STEEL.

................
..............................




< il - A e < hmas st Ste Jhete et Masttciiiatin
T i A i S T AR T S S . St e Sadl A A A AT O S PO RN S R i N -
..................... - R I A -t =T . -

......

4 f—]

$.11. X 10 CrNiNb 18 9 STAINLESS STEEL [DIN 1.4550]

LI The nominal composition of X 10 CrNiNb 18 9 stainless steel is 17.0-19.0%
2 Cr, 9.0-11.5% Ni, €0.12% C, €2.0% Mn, <1.0% S, 28xC% Nb, 0.045% P, 0.030% S,

and balance Fo. There are no experimental data sets available for the specific

::j'.' heat of this steel. The recommended values for the specific heat are based on
- those recommended for AISI 347 stainless steel [1], which is its composition

equivalent. The uncertainty in the recommended values is estimated to be with-
in +5%.

TABLE 5.11. RECOMMENDED SPECIFIC HEAT OF X 10 CrNiNb 18 9 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp J kg-ll-ll

T cp T ¢p
293 462 1000 608
300 464 1100 629
350 479 1200 650
400 492 1300 672
450 503 1400 694
500 513 1500 718
600 532
700 549
800 568
900 588
REFERENCE
1. Touloukian, Y.S. and Ho, C.Y. (Editors), Propertjes of Stainless Steels,
Vol. IV-1 of McGraw-Hill/CINDAS Dats Sories on Materisl Propertjes, McGraw-

Hill Book Co., New York, NY, in preparation.
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:3 §.12. X 10 CeNiTi 18 9 STAINLESS STEEL [DIN 1.4541] ;
o The nominal composition of X 10 CrNiTi 18 9 stainless steel is 17.0-19.0% -;4
Cr, 9.0-11.5% Ni, <0.10% C, <2.0% Mn, <1.0% 8i, 0.045% P, 0.030% S, >5xC% Ti, i
- 3
and balance Fe. There are no experimental data sets available for the specific s

heat of this steel. The recommended values for the specific heat are based on .
those recommended for AISI 321 stainless steel [1], which is its composition —

equivalent. The uncertainty in the recommended values is estimated to be with- ..
in +5%. ’ ]

TABLE 5.12. RECOMMENDED SPECIFIC HEAT OF X 10 CrNiTi 18 9 STAINLESS STEEL

[Temperature, T, K3 Specific Heat, cp. J kg-lx-ll

T p T p
2 1.01 293 448
3 1.51 300 452
4 2.04 350 476
1 3.70 400 495
10 5.40 450 511
15 9.87 500 525
20 11.8 600 547
25 16.2 700 563
30 24.5 800 574
40 48.0 900 586
50 79.0 1000 601
60 120 1100 617
70 160 1200 633
80 195 1300 651
90 230 1400 669
100 258
150 344
200 389
250 424
273 437
REFERENCE
1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.
Vol. IV-1 of McGraw-Hill/CINDAS Data Series op Material Propertjes, McGraw- .
Hill Book Co., New York, NY, in preparatioa. -.1
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5§.13. X 12 CrCoNi 21 20 STAINLESS STEEL (ATS 105) [DIN 1.4971] ]

The nominal composition of X 12 CrCoNi 21 20 stainless steel is 20.0-22.5% ];
Cr, 19.0-21.0% Ni, 0.08-0.16% C, 18.5-21.0% Co, <2.0% Mn, <1.0% Si, 2.5-3.5%
Mo, 0.10-0.20% N, 0.75-1.25% Nb, 2.0-3.0% W, 0.045% P, 0.030% S, and balance
Fe. The recommended values for the specific heat éf this steel are taken from
the data of Preisendanz et al. [1]. The values calculated from the Kopp- >y
Neumann mixing rule are up to 6% higher below 800 K and above that, the values
are 4% lower than those from Ref. [1]. The uncertainty ian the recommended val-
ues is ostimated to be within +4%.

TABLE 5.13. RECOMMENDED SPECIFIC HEAT OF X 12 CrCoNi 21 20 STAINLESS STEEL

[Tomperature, T, K; Specific Heat, cp. J kg-ll-ll

T °p T p
293 438 1000 584
300 439 1050 588
350 442 1100 591
400 445 1150 592
450 449 1200 593
500 454 1250 594
550 459 1300 594
600 466
650 4758
700 489
750 510
800 539
850 560
900 572
950 579

1. Preisendanz, H., Spyra, V., and Schueler, P., DEW-Tech. Ber., 2(2), 293-
300, 1969.
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.‘:_" 5.14. X 12 CrMoS 17 STAINLESS STEEL [DIN 1.4104]
" The nominal composition of X 12 CrMoS 17 stainless steel is 15.5-17.5% Cr,
0.10-0.17% C, <1.5% Mn, <1.0% Si, 0.20-0.30% Mo, 0.045% P, 0.15-0.35% S, and L
:::: balance Fe. There are no experimental data sets available for the specific }_;:f-_‘
- heat of this steel. The recommended values for the specific heat of this steel :.Iff
are based on those recommended for AISI 430 stainless steel [1], which is its .'..—.'i
-
- composition equivalent. The uncertainty in the recommended values is estimated -
to be within +5%.
_, TABLE $5.14., RECOMMENDED SPECIFIC HEAT OF X 12 CrMoS 17 STAINLESS STEEL
[Temperature, T, K; Specific Heat, o) 7 )
i
T Sp T °p
- 100 212 900 921
A 150 322 950 1088
- 200 384 1000 880
s 250 428 1050 758
; 273 440 1100 706
293 451 1200 665
’ 300 455 1300 665
- 350 497 1400 682
: 400 497 1500 710
y 450 517
Y 500 538
2 600 585
: 700 644
] 800 730
3 850 802
¥
: REFERENCE K
t 1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stsinless Steels.
-y Vol. IV-1 of MoGraw-Hill/CINDAS Dsta Series on Material Properties, MoGraw- »
E Hill Book Co., New York, NY, in preparation. -
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§.15, X 12 CeNi 18 8 STAINLESS STEEL [DIN 1.4300]

z
al The nominal composition of X 12 CrNi 18 8 stainless steel is 17.0-19.0%

Cr, 8.0-10.0% Ni, €0.12% C, <2.0% Mn, <1.0% Si, 0.045% P, 0.030% S, and balance
j{ Fe. There are no oxperimental data sets available for the specific heat of

gf this steol. The recommerded values are based on those recommended for AISI 302

stainless steel [1], which is its composition equivalent, The uncertainty in
the recommended values is estimated to be within +7%.

TABLE 5.15. RECOMMENDED SPECIFIC HEAT OF X 12 CrNi 18 8 STAINLESS STEEL

[Temperature, T, K; Specific Heat, op. J k.-ll-ll

T °p T ¢p
293 478 1000 609
300 481 1100 623
350 499 1200 637
400 515 1300 652
450 . 527 1400 667
500 538 1500 682
600 554
700 569
800 581
900 595

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stajnless Steels.
Vol. IV-1 of McGraw-Hill/CINDAS Datas Sories on Material Propertjes, NcGraw-
Hill Book Co., New York, NY, in preparation.
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5$.16. X 12 CrNiTi 18 9 STAINLESS STEEL [DIN 1.4878]

The nominal composition of X 12 CrNiTi 18 9 stainless steel is 17.0-19.0%
Cre, 9.0-11.5% Ni, €0.12% C, <2.0% Mn, <1.0% Si, 0.045% P, 0.030% S, 2>5xC% Ti,
and balance Fe. There are no experimental data sets available for the specific

heat of this steel. The recommoended values for the specific hest are based on

those recommended for AISI 321 stainless steel [1], which is its composition
equivalent. The uncertainty in the recommended values is estimated to be with-
in +5%,

TABLE 5.16. RECOMMENDED SPECIFIC HEAT OF X 12 CrNiTi 18 9 STAINLESS STEEL

[{Temperature, T, K; Specific Heat, °p' J kg-lt_ll

T cp T Sp
2 1.01 293 448
3 1.51 300 452
4 2.04 350 476
7 3.70 400 495
10 5.40 450 511
15 9.87 500 525
20 11.8 600 547
25 16.2 700 563
30 24.5 800 574
40 48.0 900 586
50 79.0 1000 601
60 120 1100 617
70 160 1200 633
80 195 1300 651
90 230 1400 669
100 258
150 344
200 389
250 424
273 437

REFERENCE

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.
Vol. IV-1 of McGraw-Hill/CINDAS Data Serjes op Material Properties, MocGraw-
Hill Book Co., New York, NY, in preparation.
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3.17. X 15 CcNiSi 20 12 STAINLESS STEEL [DIN 1.4828]
The nominal composition of X 15 CrNiSi 20 12 stainless steel is 19,0-21.0%

Ce, 11.0-13.0% Ni, <0.20% C, <2.0% Mn, 1.5-2.5% Si, 0.035% P, 0.035% S, and

balance Fe. There are no experimental data sets available for the specific

heat of this steel. The recommended yllnes for the specific heat are based on
those recommended for AISI 308 stainless steel [1], which is its composition
equivalent. The uncertainty in the recommended values is estimated to be with-
in +5%.

TABLE 5.17. RECOMMENDED SPECIFIC HEAT OF X 15 CrNiSi 20 12 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J k;-ll-ll

T cp T Sp
200 423 700 569
250 457 800 581
273 468 900 595
293 478 1000 609
300 481 1100 623
350 499 1200 637
400 515 1300 652
450 527 1400 667
500 538 1500 682
600 554

REFERENCE

1. Touloukian, Y.8. and Ho, C.Y. (Rditors), Propertijes of Stainless Steels,

Vol. IV-1 of MeGraw-Hill/CINDAS Data Serjos on Materijal Properties, McGraw-
Hill Book Co., New York, NY, in preparation.
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$.18. X 15 CeNiSi 25 20 STAINLESS STEEL [DIN 1.4841]

The nominal composition of X 15 CrNiSi 25 20 stainless steel is 24.0-26.0%
Cr, 19.0-21.0% Ni, <0.2% C, <2.0% Mn, 1.5-2.5% Si, 0.045% P, 0.030% S, and bal-
ance Fe. There art no experimental data sets available for the specific heat
of this steel. The recommended values for the specific heat are based on those
recommended for AISI 310 stainmless steel [1], which is its composition equiva-
lent. The uncertainty in the recommended values is estimated to be within +5%.

TABLE 5.18. RECOMMENDED SPECIFIC HEAT OF X 15 CrNiSi 25 20 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J k;-ll-ll

T °p
293 469
300 471
350 482
400 493
450 503
500 513
600 532
700 549
800 568
900 588
1000 608
1100 629
1200 650
1300 672
1400 694
REFERENCE
1. Touloukian, Y.S. and Ho, C.Y. (EBditors), Propertjes of Stainless Steels.

Vol. IV-1 of MeGraw-Hill/CINDAS Dsta Series on Material Properties, McGraw-
Hill Book Co., New York, NY, in preparation,
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5.19. X 20 CrMoV 12 1 (MTS 50) [DIN 1.4922]

The composition of X 20 CrMoV 12 1 stainless steel is 11.8% Cr, 1.07% Mo,
0.80% Ni, 0.35% V, 0.19% C, 0.26% Si, 0.47% Mn, 0.014% P, 0.004% S, and balance
Fe. The recommended values for the specific heat of this stainless steel are
based on the data of Fink et al. [1]. The data givem by Fink et al. [1] are
for specimens heated im air at 1050°C for 30 minutes and them for two hours at
- 760°C. The valuos calculated from the Kopp-Neumann mixing rule agree fairly
éf well below 500 K. The specific heat values recommended for AISI 420 stainless
stoel are in good agreement with the values listed below for X 20 CrloV 12 1
stainless steel. The uncertainty in these values is about +3%.

TABLE 5.19. RECOMMENDED SPECIFIC HEAT OF X 20 CrMoV 12 1 STAINLESS STEEL

{Temperature, T, K3 Specific Heat, Sy J kg-ll-ll

T Sp
293 446
300 449
350 472
400 492
450 512
500 533
600 577
700 636
800 708
900 818
REFERENCE
2? 1. Fink, K., Richter, F., Lotter, U., and Schrecke, K., Thyssenforschung,

3 2(2), 65-80, 1970.
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5.20. X 40 CrNiCoNd 17 13 STAINLESS STEEL (ATS 101) y

The average composition of X 40 CrNiCoNb 17 13 stainless steel is 16.80% -
Cr, 0.42% C, 0.98% Si, 0.97% Ma, 0.013% P, 0.006% S, 10.33% Co, 0.07% Cu, 2.14% :fgf
Mo, 0.021% N, 3.12% (Nb+Ta), 13.19% Ni, 2.56% ¥, and balance Fe. The recom— .

mended values for the specific heat of this steel are takean from the data of

Preisendanz ot al. [1]. The values from the Kopp—Neumann mixing rule, in gen—
eral, are up to 9% higher than those recommended for this stainless steel. The
uncertainty in the recommended values is estimated to be about +10%.

TABLE 5.20. RECOMMENDED SPECIFIC HEAT OF X 40 CrNiCoNb 17 13 STAINLESS STEEL

[Temperature, T, K; Specific Heat, cp. J kg-lx-ll

T ¢p T ¢p

S 293 443 1000 580

- 300 444 1050 583

R 350 447 1100 586

g 400 453 1150 588
450 460 1200 590
500 468 1250 591
550 479 1300 592
600 492

) 650 508

3 700 528

P 750 544

‘ 800 555

¥ 850 563

Y] 900 570

g 950 575

REFERENCE

1. Preisendanz, H., Spyra, V., and Schueler, P., DEW-Tech. Ber., 9(2), 293-
300, 1969.
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6. JAPANESE STAINLESS STEELS
6.1. DSE STAINLESS STEEL _*"H

The nominal composition of DSE stainless steel is 11.95% Cr, 6.95% V,
4.855'(20. 0.25% C, 0.45% Si, 0.43% Mn, 0.008% P, 0.019% S, 0.48% V, and balance
Fe. The recommended values for the specific heat of this steel are based on
the data of Nishimura [1]. The values below 800 K calculated from the Kopp—
Neumsnn mixing rule are about 8% lower than the recommended values. The
uncertainty in the recommended values is estimated to be within +8% below 800 K
and slightly higher above that.

TABLE 6.1. RECOMMENDED SPECIFIC HEAT OF DSE STAINLESS STEEL

[Temperature, T, K3 Specific Heat, ep. J kg_lt-ll

T °p
575 544
600 546
650 552
700 562
750 582
800 610
850 660
900 736
950 865
975 948

1. Nishimura, T., Tetsu To Hagane, $0(10), 1449-57, 1964.
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6.2. DSF STAINLESS STEEL

Lame I 4
. 6

0.26% C, 0.43% Si, 0.43% Mn, 0.008% P, 0.018% S, 0.43% V, and balance Fe. The
recommended values for the specific heat of this steel in annealed condition )
are based on the data of Nishimura [1]. The values below 800 K calculated from :f}
the Kopp-Neumann mixing rule are about 9% lower than the recommended valmes. 5

Ei The composition of DSF stsinless steel is 11,.98% Cr, 9.20% Co, 7.75% VW, -

The uncertainty in the recommended values is estimated to be within 10% below
800 K and slightly higher above that.

TABLE 6.2. RECOMMENDED SPECIFIC HEAT OF DSF STAINLESS STEEL

[Tomperature, T, K; Specific Heat, oy J kg-lt-ll

T p
575 502
600 508
650 519
700 532
750 552
800 581
850 622
900 682
950 7658
975 820

1. Nishimura, T., Tetsu To Hagsne, 50(10), 1449-57, 1964.
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6.3. SUS 304 STAINLESS STEEL

The nominal composition of SUS 304 stainless steel is 18.0-20.0% Cr, 8.0-
11.0% Ni, 0.08% C, 2.0% Mn, 1.0% Si, 0.04% P, 0.03% S, and balance Fo. There
are n0 experimental dats sets available for the specific heat of this steel.
The recommended values for the specific heat are based on those recommended for
its equivalent, AISI 304 stainless steel (1]. The uncertainty ian the
recoumended values is estimated to be within +5%.

TABLE 6.3. RECOMMENDED SPECIFIC HEAT OF SUS 304 STAINLESS STEEL

[(Temperature, T, K; Specific Heat, cp. J kg-ll.ll

T p T °p
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686
300 481 1600 704
350 499
400 515
450 527
500 538
600 554
700 569
800 581
900 595
REFERENCE o
1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels. é;j
Vol. IV-1 of MeGraw-Hill/CINDAS Dats Series om Matorial Properties. McGraw- )

Hill Book Co., New York, NY, in preparation. 4
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7. POLISH STAINLESS STEELS
7.1. LH17NS STAINLESS STEEL

The composition of LH17N8 stainless steel is 16.7% Cr, 7.60% Ni, 0.45% Si,
0.31% Man, 0.11% C, 0.024% S, 0.020% P, and balance Fe. There are no experi-
montasl data sets available for the specific heat of this steel. The recom—
monded values are based on those recommended for AISI 301 [1]. The composition
of LHI7NS stainless steel is somewhat similar to that of AISI 301. The uncer—
tainty in the recommended values is estimated to be within +5%,

TABLE 7.1. RECOMMENDED SPECIFIC HEAT OF LH17N8 STAINLESS STEEL

[(Temperature, T, K; Specific Heat, cp. J kg-lt-ll

T °p T °p
25 20.8 300 481
30 30.9 350 499
35 42.8 400 515
40 55.9 450 527
50 91.0 500 538
60 132 600 554
70 172 700 569
80 208 800 581
90 240 900 595
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 457 1300 652
273 468 1400 668
293 478 1500 686
REFERENCE
1. Touloukian, Y.S, snd Ho, C.Y. (Editors), Properties of Stainless Steels.

Vol. IV-1 of McGraw-Hill/CINDAS Dats Sexies on Material Properties, MocGraw-
Hill Book Co., New York, NY, in preparation.
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7.2. 1H18N9 STAINLESS STEEL

The composition of 1H18N9 stainless steel is 18.96% Cr, 8.36% Ni, 0.12% C,
1.12% Mn, 0.83% Si, 0.030% P, 0.023% S, and balance Fe. There is only one data

set available for the specific heat of this steel covering the temperature

range 2-14 X [1]. The recommended values are based on Ref. [1] and slso on the _.E
values recommended for its equivalent, AISI 304 stainless steel [2]. The elec— —

'®
tromic specific heat coefficient is 0.467 J kg~1Kk 2. The uncertainty in the ﬂg
recommended values is estimated to be within +5%. f:

TABLE 7.2. RECOMMENDED SPECIFIC HEAT OF 1H18N9 STAINLESS STEEL u"

{Temperature, T, X; Specific Heat, cp. J kg-li-ll ﬁ,

T Sp T ¢p
1 0.467 293 478
4 1.89 300 481
7 3.38 400 515
10 5.04 500 538
15 8.13 600 554
20 13.1 700 569
25 20.8 800 581
30 30.9 900 595
35 42.8 1000 609
40 55.9 1100 623
50 91.0 1200 637
60 132 1300 652
70 172 1400 668
80 208
90 240
100 268
150 370
200 423 L
250 457 ]
273 468 :%
-y
‘F
1. Mazur, J. and Zacharko, T.V., Aota Phys. Pol., 33(4), 657-63, 1968. 't

2. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels,

Vol. IV-1 of MeGraw-Hill/CINDAS Dats Series on Materisl Properties, McGraw-
Hill Book Co., New York, NY, in preparation.
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SPECIFIC HEAT, J kg~ 'k™!
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ﬁ{ 8. ROMANIAN STAINLESS STEELS

8.1. 7TC170 STAINLESS STEEL

A:; The composition of 7TC170 stainless steel is 18.0% Cr, 0.8% Si, 0.8% Ti,

0.7% Mn, and balance Fe. There are no experimental data sets available for the
}5 specific heat of this steel. The recommended values for the specific heat are
based on those recommended for AISI 430 stainless steel [1]. The composition

of TTC170 stainless steel is somewhat similar to that of AISI 430. The uncer—
tainty in the recommended values is estimated to be within +5%.

2% TABLE 8.1. RECOMMENDED SPECIFIC HEAT OF 7TC170 STAINLESS STEEL

;:% [Temperature, T, K; Specific Heat, cp, J kg-ll-ll

s, T Cp T OP

R 100 212 900 921

L 150 322 950 1088

N 200 384 1000 880

i 250 428 1050 758

. 273 440 1100 706

- : 293 451 1200 665

0 300 455 1300 665

g 350 497 1400 682

- 400 497 1500 710
_ 450 517

oy 500 538

o 600 585

-l 700 644

o 800 730
N 850 802

: REFERENCE

Af 1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stainless Steels.
;: Vol. IV-1 of McGraw-Hill/CINDAS Dats Series op Materis]l Properties, McGraw-
- Hill Book Co., New York, NY, in preparationm.
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9. SWEDISH STAINLESS STEELS

! 9.1. 3R 12HV STAINLESS STEEL

The composition of 3R 12HV stainless steel is 18.5% Cr, 11.0% Ni, 0.030%
fi. C, 0.02% P, 0.015% S, and balance Fe. There are no experimental data sets
ii available for the specific heat of this steel. The recommended values for the

: specific heat are based on those recommended for AISI 304 stainless steel [1].
The composition of 3R 12HV stainless steel is very close to that of AISI 304,
The uncertainty in the recommended values is estimated to be withim +5%.

2 TABLE 9.1. RECOMMENDED SPECIFIC HEAT OF 3R 12HV STAINLESS STEEL

{Temperature, T, KX; Specific Heat, cp. J k'-ll-ll

T °p T °p
100 268 1000 609
150 370 1100 623
200 423 1200 637
250 4517 1300 652
273 468 1400 668
293 478 1500 686
300 481
350 499
400 515
450 527
500 538
600 554
700 569
800 581
900 595

1. Touloukian, Y.S. and Ho, C.Y. (Editors), Properties of Stsipless Steels,

Vol. IV-1 of McGraw-Hill/CINDAS Dats Series on Matoris] Properties. McGraw—
Hill Book Co., New York, NY, in preparation.
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9.2, SANICRO 30 STAINLESS STEEL

The nominal composition of Sanicro 30 stainless steel is 21.8-22.0% Cr,

33.9-34.3% Ni, 0.013-0.021% C, 0.48-0.56% Si, 0.56-0.61% Mn, 0.007-0.010% P,
0.003% S, 0.49-0.58% Ti, 0.01% Cu, 0.28% Al, and balance Fe. The recommended ii
values for the specific heat of this steel are based on the data of Taylor .h
(TPRL) reported by Price [1]. The data of Peggs also reported by Price [1] are é:
lower than the recommended values. The uncertainty in the recommended values S
is estimated to be within #3%. -
=
TABLE 9.2. RECOMMENDED SPECIFIC HEAT OF SANICRO 30 STAINLESS STEEL @

[Temperature, T, K; Specific Heat, cp. J kg.It-ll

81

] VA

...
T ¥ .

..................

.
T Sp ..#
293 452 '
300 458 ]
350 491
400 507
450 513 .J
500 515
550 519
600 522 ;
650 531 .
700 549 - 3
800 590 -
REFERENCE &!i
1. Price, E.G., Atomic Energy of Canada, Ltd. Rept. T8VI-344, 45 pp., 1976. ]
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PRODUCT EVALUATION QUESTIONNAIRE

Please assist us by evaluating this publication of Thermophysical and Electronic Properties
Information Analysis Center (TEPIAC)

1. Title of Publication Evaluated: "Specific Heat of British, Czechoslovakian, French,
German, Japanese, Polish, Romanian, and Swedish Stainless Steels"

Dear User: We would appreciate it if you would complete this questionnaire and return it
to the Thermophysical and Electronic Properties Information Analysis Center. The Defense
Logistics Agency (DLA) administratively manages this information analysis center for the

: Department of Defense (DoD) and has the responsibility to insure that the Center is respons-

: 1ive to scientific and technical information needs of the defense community. Your candid

evaluation and any other information you provide will be used to more effectively guide this

Center in meeting your information needs, as well as assess the value of the Center to DoD.
.7 A copy of your evaluation will be forwarded to DLA.

2, Is the information (Check one or more as applicable):

__Relevant __Technically satisfactory __Overall very useful to my job
—Timely ___Easy to use _Other
__Technically excellent __ Expected to be used often

-j:. 3. Bepnefits you gained by using this publication:

A. How often would you estimate that you consulted or will consult this publication?
__times per _day week _ wmonth _ year (check ome)

(1) What amount of time do you estimate that would take you to otherwise locate this
information yourself

(2) What do you estimate this amount of time would cost you?

B. Can you think of instances in which the information contained in this publication
helped or could help to save/avoid costs on a project/task? (e.g., eliminates or

shortens a test, substitutes material or component) __Yes _No
(1) In how many projects/tasks do you estimate you will use this information:
2 or less 3t5 _6 to 10 11 or more

(2) Estimated costs saved or avoided:

__Less than $100 __$100 to $500 __$501 to $1000
77$1001 to $5000 T$5001 to $10,000 ~$10,001 or more

(3) If such savings relate to a system being developed or modified for the U.S.
Government, please specify:

C. Intangible benefits (please describe):

What changes, if any, would you recommend in this publication?

:'_Otlur (specify):

Shorter More detail __Organization __Illustrations __Printing

Name of User (optional)

!..
. g p e e

Job Title

Organization

Address

Please use this self mailer to returm this evaluation questionnaire.
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PRODUCT EVALUATION QUESTIONNAIRE

; Please assist us by evaluating this publication of Thermophysical and Electronic Properties
Information Analysis Center (TEPIAC) :

"7 1. Title of Publication Evaluated:  Specific Heat of British, Czechoslovakian, French,

German, Japanese, Polish, Romanian, and Swedish Stainless Steels"

] Dear User: We would appreciate it if you would complete this questionnaire and return it

~ to the Thermophysical and Electronic Properties Information Analysis Center. The Defense
Logistics Agency (DLA) administratively manages this information analysis center for the
> Department of Defense (DoD) and has the responsibility to insure that the Center is respons-~
-+ dive to scientific and technical information needs of the defense community. Your candid
>, evaluation and any other information you provide will be used to more effectively guide this
F Center in meeting your information needs, as well as assess the value of the Center to DoD.
.~ A copy of your evaluation will be forwarded to DIA.

2. 1s the information (Check one or more as applicable):

__Relevant —Technically satisfactory _ Overall very useful to my job
Timely Easy to use __Other
__Technically excellent _ Expected to be used often

- 3. Benefits you gained by using this publication:
A. How often would you estimate that you consulted or will consult this publication?

__times per __day __week _ _month __year (check one)

(1) What amount of time do you estimate that would take you to otherwise locate this
information yourself

(2) What do you estimate this amount of time would cost you?

B. Can you think of instances in which the information contained in this publication
helped or could help to save/avoid costs on a project/task? (e.g., eliminates or

shortens a test, substitutes material or component) _ Yes __No
- (1) In how many projects/tasks do you estimate you will use this information:
_2 or less 3tos 6 to 10 _.11 or more

(2) Estimated costs saved or avoided:

__Less than $100 __$100 to $500 __§501 to $1000
__$1001 to $5000 _$5001 to $10,000 __$10,001 or more

(3) 1If such savings relate to a system being developed or modified for the U.S.
Government, please specify:

C. Intangible benefits (please describe):

~i4. What changes, if any, would you recommend in this publication?

__Shorter __More detail __Organization __Illustrations __Printing
_Other (specify):

5. Name of User (optional)
Job Title
Organization
Address

Please use this self mailer to returm this evaluation questionnaire.
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PRODUCT EVALUATION QUESTIONNAIRE

; Please assist us by evaluating this publication of Thermophysical and Electronic Properties
.. Information Analysis Center (TEPIAC) :

1. Title of Publication Evaluated:  Specific Heat of British, Czechoslovakian, French,
German, Japanese, Polish, Romanian, and Swedish Stainless Steels"

Dear User: We would appreciate it if you would complete this questionnaire and return it

to the Thermophysical and Electronic Properties Information Analysis Center. The Defense

. Logistics Agency (DLA) administratively manages this information analysis center for the

. Department of Defense (DoD) and has the responsibility to insure that the Center is respons~-

~ ive to scientific and technical information needs of the defense community. Your candid
evaluation and any other information you provide will be used to more effectively guide this

Ml Center in meeting your information needs, as well as assess the value of the Center to DoD.

.. A copy of your evaluation will be forwarded to DLA.
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'{"’ 2. 1Is the information (Check ome or more as applicable):

—_Relevant —Technically satisfactory _0Overall very useful to my job
—_Timely —Easy to use __Other
—Technically excellent _ Expected to be used often

7. 3. Benefits you gained by using this publication:
- A. How often would you estimate that you consulted or will consult this publication?
times per _ day _ week _ month __year (check ome)

(1) What amount of time do you estimate that would take you to otherwise locate this
information yourself

(2) What do you estimate this amount of time would cost you?

B. Can you think of instances in which the information contained in this publication
helped or could help to save/avoid costs on a project/task? (e.g., eliminates or

shortens a test, substitutes material or component) __Yes _N
(1) In how many projects/tasks do you estimate you will use this information:
2 or less 3to5S _6 to 10 __11 or more

(2) Estimated costs saved or avoided:

—Less than $100 __$100 to $500 __$501 to $1000
__$1001 to $5000 __$5001 to $10,000 __$10,001 or wmore

(3) 1f such savings relate to a system being developed or modified for the U.S.
Goverument, please specify:

C. Intangible benefits (please describe):

“4. What changes, if any, would you recommend in this publication?

—Shorter __More detail __Organization __Illustrations __Printing
__Other (specify):

-3, Name of User (optional)
Job Title
Organization
Address

Please use thig self mailer to returm this evaluation questiomnaire.
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